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The joint supervision of Research Higher Degree (RHD) students by an industry
and university supervisor is likely to increase in forthcoming years with a rise in
the number of university–industry collaborations. Research students may become
involved in these collaborative arrangements for a variety of reasons and may
launch into their RHD without considering how they will serve two masters, and
how this complex relationship will affect their RHD experience. Moreover, little
research has been conducted to assess the impact of these arrangements on current
RHD students’ experiences. The experiences of students with academic and
industry supervisors were, therefore, explored in a survey of confirmed RHD
students at an Australian research-intensive university. This paper investigates
whether RHD students conducting research in traditional academic settings have a
different experience to students working on industry-related projects in industry
settings, specifically in regards to supervision and institutional access and
engagement.
Keywords: industry–university collaboration; Research Higher Degree students;
student experience; supervision
Introduction
The major aim of any postgraduate research programme is to provide training in a
manner that encourages transformation of students into independent researchers,
future colleagues and supervisors. Most Research Higher Degree (RHD) students,
who may be either PhD or Master of Philosophy students, find the RHD journey
demanding, regardless of their discipline or choice of topic. Including an industry-
partner or -supervisor in their RHD project can place additional demands on the
student (e.g. Morris 2010; Neumann 2003). Some of these additional requirements
include extra reporting, embargos on publication and participation in extra training.
Despite these demands, RHD students may choose to work on an industry-related
project for many reasons including the ability to work on a real-world problem in an
industrial research environment; greater access to financial resources, usually in terms
of stipend and operating/travel costs; possibility of future employment; ability to
obtain an appreciation for the wider context of their research; ability to obtain experi-
ence in inter-disciplinary research and team work; and the ability to develop skills
which will be useful for their future careers (Smith and Gilby 1999).
*Corresponding author. Email: suzanne.morris@uq.edu.au
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2  S. Morris et al.
Before exploring some of the issues that can arise in industry-related RHD
projects, it is important to recognise that academia and industry have different
purposes: the purpose of academia is to generate knowledge that benefits the whole of
society, whereas the purpose of industry is to generate profit for private gain (Tasker
and Packham 1993). The structure for rewarding good research in academia and
industry reflects these different purposes: industry researchers are rewarded for prod-
uct development and profit-taking, whereas academic researchers are rewarded for
‘publications and the preparation of students for university positions’ (Slaughter et al.
2002, 289). As Bills (2007) argued, graduates can become trapped between a ‘two
worlds discourse’ that presupposes a wide ‘cultural gap’ between university and
industry.
Researchers, as advanced knowledge creation workers, are, however, increasingly
required to work across and between academic and industry sectors, regardless of the
location of their actual employment. More universities are engaging in industry-
funded research, and more industries are working collaboratively and strategically on
long-term research programmes with academics (Enders and de Weert 2004).
Research career trajectories have become less predictable, and there is a greater flow
of researchers between university and industry workplaces during their careers (e.g.
Tyler 1998). The boundaries between these sectors are breaking down, despite the
significantly different purposes they each have. So too, the nature of research and
knowledge production has changed. The differences between pure and applied
research and public and private research are blurring, and research is increasingly
transdisciplinary and commercialised (Enders and de Weert 2004).
Indeed, some authors have argued that it is more productive to go beyond
university–industry binaries and conceptualise all research of the future as ‘strategic
research’ (Rip 2004, 155). Strategic research could aim to combine the relevance or
responsiveness to short-term problems sought by industry and government with the
excellence or long-term problem diagnosis sought by academe (Rip 2004). By blend-
ing the philosophies and values of academic and industry research, Rip argues for a
research training pedagogy that creatively responds to these evolving demands.
This may be easier said than done, however. There remain a number of complex
practical issues to be addressed to facilitate RHD students working at the boundaries
between universities and industry. These include: 
Does industry involvement direct the research too much, is academic freedom at risk? Are
academic standards at risk? Are the students at risk, in responding to different demands
and not knowing whether they are academics or industrial employees? (Salminen-Karlsson
and Wallgren 2008, 79)
Similarly, Neumann’s (2003) comprehensive report on doctoral education in
Australia identified a number of key tensions between industry and university
approaches to research that must be carefully negotiated by supervisors and students.
These included: 
The definition of the topic, including the direction of the research and the balance
between commercial interests and the academic requirements for the award … intellec-
tual property and confidentiality concerns … changes in funding which left students
stranded. (Neumann 2003, 62)
RHD students working on industry-funded projects commonly commence their
RHD on an existing project, giving the student little scope for exploring other
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Assessment & Evaluation in Higher Education  3
potentially exciting avenues within their RHD. When recruited to existing projects,
students can sometimes be perceived as a low-cost, expert labour (Lee 1996; Slaugh-
ter et al. 2002) or an employee of the industry partner that will ‘do any “research”
activity that arises within the company during the period of candidature’ (Brown
2006, 70). Furthermore, students can also be perceived as ‘faculty members’ “gifts”
to industry’ and in return, ‘industry gifts to the faculty [are] resources for research,
ranging from equipment to money, which [is] most often attached to the support of
graduate students’ (Slaughter et al. 2002, 284).
An issue faced by all postgraduate students, regardless of location and project
origin, is potential feelings of isolation (e.g. Laske and Zuber-Skerritt 1996; Ryan
1996). Industry involvement in an RHD topic can cause additional feelings of isola-
tion, as confidentiality requirements may forbid students to discuss their research with
their peers (Morris 2010). The inability to discuss their research with fellow students
can then force the student outside the ‘circle of socialization that takes place’ in a typi-
cal university setting (Slaughter et al. 2002, 299). This isolation was confirmed in a
study of industry supervision in Sweden, where either (1) both the academic and
industry supervisors were too busy to provide regular supervision, or (2) the industry
partner demonstrated ‘little interest’ in the student’s research (Wallgren and Dahlgren
2007). So too, supervisors, who trained as academics, may be unfamiliar with the
demands of industry and unable to prepare students to cope with the tensions between
the values and goals of universities and industry (Manathunga, Lant, and Mellick
2007; Pearson and Brew 2002). In another study, research in Australia found that
RHD students may place the academic requirements stressed by their university
supervisors behind the imperatives of industry (Neumann 2003).
Only a few studies have examined the experience of current RHD students
engaged in industry-related projects, and several of these do not differentiate between
experiences with academic and industry supervisors (e.g. Harman 2002, 2004). In
both of these studies, Harman examined the experiences of students conducting
research in a Cooperative Research Centre (CRC). The CRC Program, which
commenced in 1991, ‘links researchers with industry to focus R&D [research and
development] efforts on progress towards utilisation and commercialisation’ (The
Allen Consulting Group 2005, 1). In addition to the industry engagement in research
projects, the CRC Program also makes substantial contribution to the training and
development of industry-focused and industry-ready graduates (Insight Economics
2006, 12).
A comprehensive study of collaborative doctoral education in more than 20 coun-
tries across Europe, conducted by the European University Association, emphasised
the significance of industry supervision in the overall success of these collaborative
doctoral programmes (Borrell-Damian 2009). In particular, joint supervision was
found to work well when industry employees also held part-time professorships in
universities (Borrell-Damian 2009). In general, students were positive about their
experiences of industry supervision, so long as the industry supervisor had the appro-
priate expertise (Borrell-Damian 2009). In particular, students believed they received
a ‘more complete’ understanding by having supervisors with ‘different views’
(Borrell-Damian 2009, 64).
Wallgren and Hägglund (2004), however, found a higher incidence of communi-
cation problems in the student and supervisor interactions where industry was
involved, and in the interactions between academic and industry supervisors. These
issues were further analysed by Salminen-Karlsson and Wallgren (2008) in an
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examination of the academic and industry supervisors of 11 research students. They
found that most of the supervisors in their study had a track record of prior research
collaboration and that this increased levels of trust and cooperation between the
academic and industry supervisors. There was no evidence to suggest that industry
research resulted in the downgrading of academic values, and joint supervision
worked well when the student was very capable. However, in cases where the
student did not meet either, or both, supervisors’ expectations, difficulties emerged.
There were also problems when academic supervisors adopted an ‘entrepreneur(ial)’
style with a focus on churning out many RHD students and had too little time or
interest to devote to each student. Problems also arose when industry supervisors did
not have a similar qualification and did not understand or were not really interested
in the process of academic research. What we are unable to glean from this study,
however, is how the students experienced the two forms of supervision.
Further analysis of the experience of current RHD students of industry supervision
is therefore required in order to understand this emerging type of supervision. This
will enable us to develop strategies to improve the overall RHD experience of industry
and other forms of supervision. After all, a positive RHD student experience can lead
to improved satisfaction and completion rates, whereas a poor RHD experience can
lead to negative attitudes towards research and a research career and withdrawal from
RHD studies (Harman 2004).
The aim of this study was to examine the experience of RHD students at a
research-intensive Australian university from the students’ perspective. The focus
of the study was on the overall postgraduate experience at the institutional level
rather than on the effectiveness of individual supervisors. The main considerations
addressed in this paper are the impact of the student’s supervisors and institu-
tional research unit, being either a university or an industry location, on their RHD
experience.
As outlined above, additional demands are often placed on students engaged in
industry-related projects. With the students’ industry supervisors being driven by
demands of their own organisation, it is important to establish whether these demands
conflict with their supervisory roles. This is particularly important as ‘supervision
plays an important role within socialisation, enculturation and adaptation of students
into the system of science and research’ (Laske and Zuber-Skerritt 1996, 11).
Additionally, the placement of industry-related RHD students in industry loca-
tions, away from the traditional academic setting, may impact upon their RHD expe-
rience and outcomes. Therefore, the research question addressed in this paper is
whether RHD students who conduct research in traditional academic settings have a
different experience to those students working on industry-related projects in industry
locations, specifically at the supervision and institutional levels.
Methodology
Survey instrument
An online survey was distributed in 2007 to all 2176 RHD students (both PhD and
Masters level) from a large Australian university who had met the initial requirements
to have their candidature as RHD students confirmed (for more information, see Yeo
and Frederiks, forthcoming). The survey was designed to collect self-report data on
the following five assessment dimensions: 
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Assessment & Evaluation in Higher Education  5
(1) Student factors related to the personal characteristics and qualities of individ-
ual RHD students, including self-confidence, achievement goals, achievement
emotions and motivational strategies.
(2) Supervisory factors related to the nature of students’ working relationship with
their ‘principal supervisor’. These factors included supervisor support, inter-
personal contact and supervisor feedback.
(3) Institutional factors related to the contextual environment of the ‘research
unit’ where students conducted the majority of their research. These factors
included institutional support, research culture and learning climate.
(4) RHD internal experiences including satisfaction, research involvement,
research commitment and intentions to withdraw from postgraduate research.
(5) RHD external outcomes including the total number of publications, reports to
business/industry and patents.
The survey questions addressing these five assessment dimensions were devel-
oped or taken from previous questionnaires administered in education, management
and psychology (Agho, Price, and Mueller 1992; Ames and Archer 1988; Aspland et
al. 1999; Blau 1988; Brayfield and Rothe 1951; Chen, Gully, and Eden 2001; Eisen-
berger et al. 1986, 1997; Frone, Russell, and Cooper 1992, 1994, 1995; Greenhaus,
Parasuraman, and Wormley 1990; Judge et al. 1998; Kanungo 1982; Manathunga,
Pitt, and Critchley 2005; Pekrun et al. 2002; Robinson and Morrison 2000; Scarpello
and Vandenberg 1987; TEDI 2005; Tracey, Tannenbaum, and Kavanagh 1995). The
resulting survey contained 190 quantitative questions. Responses were obtained from
a range of forced-choice (Is your RHD project funded by industry or business?), open-
ended (In what month and year do you intend to submit your RHD thesis?) and five-
point Likert-scale questions (‘My research unit cares about my opinions’ answered on
a scale from 1 = strongly disagree to 5 = strongly agree).
Throughout the survey, the following definitions were used: 
● Principal supervisor: the supervisor with whom students have the most contact
and receive the most guidance from for their postgraduate research.
● Principal supervisor affiliation: university-based principal supervisor (e.g. a
member of academic staff) or industry-based supervisor (e.g. an employee in a
private company, the Commonwealth Scientific and Industrial Research Organ-
isation (CSIRO), a government agency, etc.).
● Research unit: location where RHD students conducted most research tasks and
activities (could be university or industry location). The university research unit
would usually be a traditional university department or school, and the industry
unit would usually be a public research organisation (e.g. CSIRO), private
research organisation or business/company, public or private legal office, public
or private library, etc.
Participants
Responses to the survey were obtained from 500 participants (response rate = 23%;
male = 211, female = 284 and unspecified = 5). The mean age of participants was 32.9
years (SD = 9.13). Participants were enrolled across diverse academic disciplines, as
evidenced by the range of faculties from which participants were drawn, including
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6  S. Morris et al.
health sciences (20%); social and behavioural sciences (20%); biological and chemi-
cal sciences (16%); engineering, physical sciences and architecture (16%); arts and
humanities (12%), natural resources, agriculture and veterinary science (10%); and
business, economics and law (6%).
Students had been enrolled in postgraduate research for an average duration of 2.8
years, with approximately 12 months remaining until anticipated thesis submission.
Ninety-one per cent of students had a principal supervisor who was university-based,
whereas 8% had an industry-based supervisor (1% of students did not specify).
In order to examine the impact that industry supervision and research location
have on the RHD experience, the participant pool was narrowed to include
participants only from faculties in which industry participation had been reported (see
Figure 1). The resulting faculties were in the discipline areas of science, health
science, veterinary science, natural resources and agriculture.
Further narrowing of the participant pool was undertaken to ensure that only those
participants who were co-located with their principal supervisor were included in anal-
yses. For example, any participant who reported that they were primarily based at the
university, while their principal supervisor was located in industry was not included
in the analysis (see the shaded areas of Figure 1 for participants included in analyses).
The two resulting cohorts are defined thus as: students who identified as being located
at a university for the majority of their research and who had a university principal
Figure 1. Flowchart demonstrating how participants were selected for inclusion in analyses.
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Assessment & Evaluation in Higher Education  7
supervisor are termed ‘University’ students, while students who identified as being
located at an industry site for the majority of their research and who had an industry
principal supervisor are termed ‘Industry’ students.
Figure 1. Flowchart demonstrating how participants were selected for inclusion in analyses.The survey questions relating to measures of supervisory factors (assessment
dimension 2) and institutional factors (assessment dimension 3) were then analysed
and are reported here, as these are the areas where industry can directly influence and
potentially affect the RHD student experience. Specifically, this paper examines inter-
personal contact, supervisor feedback and supervisor support (supervisory factors)
and research culture, learning climate, institutional support and institutional resources
(institutional factors). Examples of the statements posed to participants in these seven
measures are presented in Table 1.
As per the Postgraduate Research Experience Questionnaire (Marsh, Rowe, and
Martin 2002), the data from specific faculties, schools and institutes were pooled
rather than examining the responses of individual students. Statistical analyses
(Mann–Whitney U-test) determined differences between University and Industry
students. The data were analysed using SPSS 15.0 for Windows.
The age range of University students was 21–60 years (m = 31 years), while the
age range of Industry students was 23–44 years (m =31 years). Further demographic
information is presented in Table 2.
Results
The key findings in relation to supervisory and institutional factors are reported on
here and discussed under the main areas of the survey instrument.
Supervisory factors
Before considering the extent to which a student’s principal supervisor supported
them and their research, it is important to note some general statistics on the cohorts
under examination. At least 50% of students in both cohorts had two supervisors, with
36% of University students and 42% of Industry students having three supervisors
(Table 3). Industry students indicated that both principal and associate supervisors
were closest to their research, whereas over three quarters of University students
indicated they were closest to their primary supervisor (Table 3).
Interpersonal contact
Contact between students and supervisors occurs in a variety of forms. In this survey,
participants were asked to indicate how often they had contact with their principal
supervisor to discuss research or candidature issues. Seventy-two per cent of Industry
students communicated face to face with their supervisors ‘more than once a week’
compared with only 33% of University students, and this pattern was significantly
different (Figure 2(a), z = −3.588, p = 0.000). A greater percentage of Industry
students also reported frequently communicating via email with their principal super-
visors compared with their University counterparts, but this difference was not signif-
icant (Figure 2(b), z = 0.697, p = 0.490, n.s.). Few students in either group
communicated more often that once a fortnight with their principal supervisor using
either phone or Internet-based contact (Figures 2(c) and 2(d), z = −0.962, p = 0.339,
n.s. and z = −1.044, p = 0.285, n.s., respectively).
Figure 2. Percentage frequency of communication between University and Industry students and their respective principal supervisor.Note: University  = 165 and Industry n = 26.. n 4, I ustry n = 26.
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8  S. Morris et al.
Table 1. Examples of statements included in the supervisory and institutional factors
assessment measures.
(1) Supervisory factors 
(I) Interpersonal contact
Participants indicated how frequently they have contact with their principal 
supervisor using face-to-face interaction, email correspondence, phone 
conversation and Internet-based contact.
(II) Supervisor feedback
Participants responded to statements such as ‘My supervisor is available for 
discussion and consultations when needed’; ‘My supervisor reads my work in a 
timely manner and in advance of meetings’; and ‘My supervisor provides me with 
constructive feedback on my work’ (adapted from Aspland et al. 1999; TEDI 
2005).
(III) Supervisor support
Participants responded to statements measuring their perceptions of the extent to 
which their supervisor cared about their well-being, valued their contribution and 
attempted to understand their difficulties; expressed positive expectations and 
sought to motivate their students; and provided appropriate independence of 
learning and research guidance. Examples of statements posed to survey 
participants were ‘My supervisor keeps me informed about different career 
opportunities that are available in my research area’; ‘My supervisor motivates me 
to do my best work’; ‘My supervisor assists with publication of my research’; and 
‘My supervisor makes sure I get the credit when I accomplish something substantial 
in my research’ (adapted from Greenhaus, Parasuraman, and Wormley 1990; 
Scarpello and Vandenberg 1987; TEDI 2005).
(2) Institutional factors 
(I) Research culture
Participants assessed the extent to which their research unit promoted a research-
orientated environment that supported continuous academic research and provided 
adequate social networks for RHD students. Statements included ‘My research unit 
provides a supportive environment for RHD students’ research’; ‘My research unit 
provides opportunities for RHD students to become involved in the broader 
research culture’; and ‘My research unit encourages students and academic staff/
researchers to interact and develop intellectual relationships’ (adapted from 
Manathunga, Pitt, and Critchley 2005; TEDI 2005).
(II) Learning climate
Participants rated the level at which their research unit supports students’ 
acquisition of knowledge and skills during postgraduate study, termed learning 
climate. Participants responded to statements such as ‘My research unit 
encourages RHD students to acquire new knowledge and skills during their 
research’ and ‘My research unit gives recognition and credit to students who 
apply new knowledge and skills to their work’ (adapted from Tracey, 
Tannenbaum, and Kavanagh 1995).
(III) Institutional support
Participants responded to statements such as ‘My research unit cares about my 
opinions’ and ‘My research unit strongly considers my goals and values’ (adapted 
from Eisenberger et al. 1997).
(IV) Institutional resources
Participants assessed the extent to which their research unit provided adequate 
services, learning resources and facilities/infrastructure to support their RHD 
research. Statements included ‘My research unit provides RHD students with travel 
(e.g. opportunities to attend conferences)’; ‘My research unit provides RHD 
students with access to help/advice on academic communication skills (oral and 
written)’; and ‘My research unit provides RHD students with access to other 
resources/equipment if needed’ (adapted from Aspland et al. 1999; Manathunga, 
Pitt, and Critchley 2005; TEDI 2005).
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Supervisor feedback
Responses regarding supervisor feedback were generally positive, as most participants
agreed that their supervisors provided adequate feedback on their work (Table 4). Inter-
estingly, however, Industry students tended to agree to a greater extent that they received
adequate supervisory feedback (58%) compared with their University counterparts
(49%), although this was not a significant difference (z = −1.235, p = 0.218, n.s.).
Table 2. Demographic characteristics of University and Industry participants.
University
%
(n = 165)
Industry
%
(n = 26)
Gender
Male 35 56
Female 65 44
RHD candidature arrangements
Enrolment status:
Domestic student 81 96
International student 19 4
Enrolment basis, mainly:
Full-time on-campus 74 27
Full-time off-campus 12 50
Part-time on-campus 6 4
Part-time off-campus 6 19
Other 2 0
Table 3. Key characteristics of University and Industry participants.
University
%
(n = 165)
Industry
%
(n = 26)
Current RHD project affiliation
University school 75 4
University institute 5 0
Cooperative research centre 6 27
Other research centre/facility 14 69
RHD supervisory arrangements
Total number of supervisors:
One 1 0
Two 50 54
Three 36 42
Four + 13 4
Closest supervisor:
Principal supervisor 78 50
Associate supervisor 22 50
D
o
w
n
lo
ad
ed
 B
y:
 [
Mo
rr
is
, 
Su
za
nn
e]
[U
ni
ve
rs
it
y 
of
 Q
ue
en
sl
an
d]
 A
t:
 0
2:
01
 2
8 
Ap
ri
l 
20
11
10  S. Morris et al.
Figure 2. Percentage frequency of communication between University and Industry students
and their respective principal supervisor.
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Supervisor support
Similar to supervisor feedback, responses to statements on supervisor support were
generally positive, as most respondents agreed that their supervisors were providing
adequate support for their research (Table 4).
Institutional factors
It should not be surprising that 96% of Industry students indicated that their RHD
project was not primarily affiliated with a traditional university school (although there
were enrolled through a university school for the purposes of obtaining their RHD),
whereas 75% of University students’ research was affiliated with a traditional univer-
sity school (Table 3).
Institutional support
In regards to students’ perceptions of social and personal support provided by their
research unit, a significantly greater proportion of Industry (54%) than University
students (28%) agreed that their research unit was supportive of their research (z =
−2.586, p = 0.009; Table 5).
Learning climate
When asked whether their research unit supported acquisition of knowledge and skills
during their RHD, Industry students (62%) again showed significantly greater agree-
ment than did University students (34%) (z = −2.398, p = 0.016; Table 5).
Research culture
Similar to both the institutional support and the learning climate measures, Industry
students (32%) again showed significantly greater agreement than did University
students (25%) that their research unit promoted a research-orientated environment
supporting both academic research and social networking (z = −2.472, p = 0.013;
Table 5). Furthermore, Industry students (8%) had almost four times less disagree-
ment than their University counterparts with regard to the research culture measure
(33%; Table 5).
Table 4. Comparison of University and Industry students who responded to questions on two
supervisory measures.
Measure University % Industry % Significance
Supervisor feedback (n = 164) (n = 26)
Agree 49 58 z = −1.235
p = 0.218, n.s.Neither 34 35
Disagree 18 8
Supervisor support (n = 157) (n = 25)
Agree 45 48 z = −0.844
p = 0.401, n.s.Neither 36 40
Disagree 19 12
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Institutional resources
Industry students (42%) again showed significantly greater agreement than did
University students (18%) that their research unit provided adequate resources for
their RHD research (z = −2.825, p = 0.005; Table 5).
Student publication outputs
Participants also reported on how many publication outputs they had generated to date
in their RHD. Overall percentages of published journal articles, refereed conference
papers and abstracts, seminar presentations and reports to industry/business were
similar between the two student cohorts (Table 6). In contrast, Industry students indi-
cated they had produced significantly more patents (19%) since commencement of
their RHD compared with University students (6%; Table 6).
Discussion
This study investigated whether RHD students conducting research in traditional
academic settings perceived any differences in their student experience compared
with those students working on industry-related projects in industry locations, specif-
ically at the supervision and institutional levels. In general, the results from students
in both groups who participated in this survey were overwhelming positive.
One indicator of satisfaction with their postgraduate experience was frequency of
contact with their principal supervisor. In this study, face-to-face communication and
email correspondence were the two most common methods of communication for
both University and Industry students (Figures 2(a) and 2(b)). Industry students
indicated they had more than twice the amount of face-to-face contact with their
Table 5. Comparison of frequencies obtained from University and Industry students who
responded to questions on four institutional factor measures.
Measure University % Industry % Significance
Institutional support (n = 163) (n = 26)
Agree 28 54 z = −2.586
p = 0.009Neither 45 35
Disagree 26 12
Learning climate (n = 165) (n = 26)
Agree 34 62 z = −2.398
p = 0.016Neither 39 23
Disagree 27 15
Research culture (n = 163) (n = 25)
Agree 25 32 z = −2.472
p = 0.013Neither 42 60
Disagree 33 8
Institutional resources (n = 165) (n = 26)
Agree 18 42 z = −2.825
p = 0.005Neither 68 54
Disagree 14 4
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supervisors on a ‘more than once a week’ basis compared with University students.
This finding differs from that of Harman (2004) who found that University students,
or non-CRC students in her study, had significantly higher levels of ‘at least once a
week’ contact with their supervisor. In that study, Harman (2002, 2004), however, did
not examine other forms of communication such as email, phone or Internet-based
communication. International studies also have highlighted only the reasons for a
wide variation in frequency of contact with both groups of supervisors (Borrell-
Damian 2009; Salminen-Karlsson and Wallgren 2008).
Despite Industry students receiving more face-to-face communication with their
supervisor at the ‘more than once a week’ level, both cohorts reported comparable
supervisory feedback and support (Table 4). This again differs from Harman’s
(2004) study where CRC-related students, or Industry students in the current study,
expressed greater satisfaction than their non-CRC or University counterparts regard-
ing the quality and effectiveness of supervision. Aspland et al. (1999) discussed the
fact that postgraduate students can grow anxious when there are unsatisfactory delays
in receiving supervisor feedback on drafts, or when their supervisors’ have inade-
quate knowledge about procedural and practical aspects of candidature. Furthermore,
Table 6. Publication outputs for students from University and Industry cohorts.
Publication type
Number University % Industry % Significance
Published journal articles (n = 160) (n = 26)
0 48 50 z = −0.078
p = 0.941, n.s.1–5 49 42
6+ 3 8
Refereed conference papers (n = 155) (n = 24)
0 54 58 z = −0.385
p = 0.712, n.s.1–5 41 38
6+ 5 4
Refereed conference abstracts (n = 155) (n = 25)
0 31 28 z = −0.781
p = 0.442, n.s.1–5 63 56
6+ 7 16
Seminar presentations (n = 159) (n = 26)
0 11 8 z = −1.543
p = 0.125, n.s.1–5 69 65
6+ 20 27
Reports to industry/business (n = 150) (n = 26)
0 71 54 z = −1.653
p = 0.096, n.s.1–5 22 23
6+ 7 19
Patents (n = 150) (n = 26)
0 94 81 z = −2.182
p = 0.0371–5 3 19
6+ 3 0
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timely feedback ensures ‘the development and maintenance of quality student-super-
visor relationships and, therefore, improves student completion rates’ (Aspland et al.
1999, 129). Although it is not clear from Harman’s (2004) study, it is possible that
CRC students received more timely and quality feedback from their supervisors than
did non-CRC students, thus leading to slightly higher levels of satisfaction with their
supervisors.
The current study indicates that the industry research unit can offer significantly
more personal support for RHD students than the university setting (Table 5).
Perhaps not surprisingly, the industry research unit also offered significantly more
resources and infrastructure to support RHD students’ research including providing
travel opportunities to attend conferences and access to other resources/equipment
(Table 5).
Interestingly, the industry research unit was also reported to be significantly more
supportive of students’ acquisition of knowledge and skills during postgraduate study,
thus creating a more favourable learning climate for RHD study (Table 5). Further-
more, the industry research unit created a more positive research culture than did the
traditional university, as it was perceived by students as promoting a more research-
orientated environment that supports continuous academic research and provides
adequate social networks (Table 5). These results are surprising given that universities
have traditionally placed a great deal of emphasis on building an intellectual climate
for learning. Perhaps this can be partly explained by the fact that industry supervisors
may focus their work with students on socialising them into their industrial workplace
(Salminen-Karlsson and Wallgren 2008). Although current theories about academic
supervision reflect the vital role supervisors play in incorporating their students into
the research culture (Manathunga 2005; Pearson and Brew 2002), it is possible that
academic supervisors of industry projects dwell more upon the academic requirements
of the research than professional socialisation.
At the time when they completed this survey, University and Industry students had
produced similar numbers of published journal articles and refereed conference papers
and abstracts, seminar presentations and reports to industry/business (Table 6). It is
perhaps surprising that Industry students had not produced more reports to industry/
business, given that Industry students presumably had more opportunities than
University students to present their research to their industry partner. For example, in
their study on university and CRC graduates, Manathunga, Pitt, and Critchley. (2009)
reported that during their PhD, more CRC graduates had attended industry/business
meetings and had more opportunities than school (university) graduates to report their
findings to industry/business. In contrast to the other publication forms, Industry
students had produced significantly more patents than University students (Table 6).
This finding is perhaps not surprising since the purpose of industry is to generate
profit for private gain (Tasker and Packham 1993), usually through the licensing or
sale of intellectual property such as patents.
A major limitation of this study is that the University and Industry responses anal-
ysed were only from students conducting their RHD in science disciplines, namely
the science, health science, veterinary science, natural resources and agriculture
faculties. We acknowledge that students can conduct a RHD in non-science industry
environments, but we had too few responses from students in non-science faculties to
include in this analysis. Future studies in this area could specially target students in
business, economics and the social sciences to obtain their responses to the survey
reported here.
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Conclusion
In conclusion, data obtained from this survey provide some evidence that RHD
students conducting research in traditional academic settings have a different experi-
ence to those RHD students working in industry settings. These differences were
mostly at the institutional, rather than the supervisory level with Industry students
reporting that their research unit was more a supportive and favourable climate for
learning and skill acquisition during their RHD. While the most important factor affect-
ing the quality of postgraduate research is the ‘relationship between supervisor and
student and how they approach the research issue, problem or focal question’ (Laske
and Zuber-Skerritt 1996, 16), it is also important to consider that there are ‘specific
political, economic, structural and cultural conditions influencing the quality not only
of the research results but also of the process of supervision’ (Laske and Zuber-Skerritt
1996, 22). Therefore, any effort to improve the quality of the postgraduate research
experience should concentrate on all players in the RHD relationship, namely the
student, supervisor and institution (both university and industry, if relevant), rather
than singling out one or two of these for further improvement.
What is clear, however, is that we must increasingly prepare our RHD students to
work effectively across and between universities and industry. Given the blurring of
boundaries between research in these sectors and the enhanced need for transdisci-
plinary and highly innovative solutions to the complex problems of our age, we need
to create opportunities for our RHD students to engage in what Rip (2004) describes
as ‘strategic research’. As a result, we will need to continue to devise new forms of
RHD programmes that facilitate our graduates’ abilities to understand the conflicting
philosophies and values of academic and industry research and to find their own
ways of negotiating with these tensions (Henkel 2004). This has a range of implica-
tions not only for the redesigning of RHD programmes, but also for additional train-
ing of both academic and industry supervisors in how to improve their supervisory
practices and to build sustainable research and supervision partnerships that enhance
students’ preparation for future research.
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